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Status of Claims 

Claim 3 is canceled. Claims 8-13 are newly added. Claims 1-2 and 4-13 are 
pending. 

In view of the amendments made, the objection of claims is hereby withdrawn. 
In view of the amendments made, previous rejections under 35 U.S.C. 102 and 
103 are not longer applied. New grounds of rejection are made hereafter. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

Claims 9 and 12 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

The claims are rejected under 35 U.S.C. 1 12, first paragraph as failing to comply 
with the description requirement thereof since the amended feature introduces new 
matter not supported by the original disclosure. The original disclosure does not 
reasonably convey to a designer of ordinary skill in the art that applicant was in 
possession of the design now claimed at the time the application was filed. See In re 
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Daniels, 144 F.3d 1452, 46 USPQ2d 1788 (Fed. Cir. 1998); In re Rasmussen, 650 F.2d 
1212,211 USPQ 323 (CCPA1981). 

Specifically, there is no support in the original disclosure for the phrases, "the 
absence of a citrate ion" in claim 9 and "the absence of hexamethylenetetramine" of 
claim 12. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 5 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 5 recites the limitation "the volume ratio of Zn acetate or its derivative". 
There is insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4, 6, 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over Tian et al. ("Biomimetic Arrays of Oriented helical ZnO nanorods and Columns", 

JACS, 2002, 124, 12954-12955) in view of Boyle et al. ("Novel low temperature solution 
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deposition of perpendicularly oriented rods of ZnO: substrate effects and evidence of 
the importance counter-ions in the control of crystal growth", Chem. Commun, 2002, 80- 
81). 

Regarding claim 1, Tian et al. teaches a method of forming a ZnO nanorod array 
by first depositing ZnO nanoparticles on a substrate, and then the substrate is placed in 
a solution containing HMT and Zn nitrate to grow the ZnO nanorod arrays at 95°C 
(Column 1, lines 27-36), which indicates the ZnO nanoparticles served as both a buffer 
layer and a seed layer as claimed. 

Tian et al. does not disclose the substrates recited in the claims. 

Boyle et al. discloses nanophase ZnO would be grown on sapphire (Al 2 0 3 ) 
substrate (Column 1, lines 15-21). 

It would have been obvious to choose sapphire (Al 2 0 3 ) substrate for growing 
ZnO nanorod arrays from a finite number of identified substrates (it would have been 
"obvious to try" the specific substrate to grow ZnO nanorod array and obtain the 
predictable result). In addition, this type of substrate is well known in the art to grow 
ZnO nanorods and the skilled artisan would have clearly appreciated that one can 
employ conventional substrates according to the Tian et al. in view of Boyle et al. 
absence evidence of criticality. Finally, the substitution of one type of substrate for 
another that is known to be used for the same purpose is clearly within the scope of the 
skilled artisan. 
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Regarding claim 4, Tian et al. discloses the nutrient solution contains 0.03M Zn 
nitrate and 0.1 HMT (Column 1, lines 33-36), which falls within the claimed volume ratio 
range. 

Claim 6 is a product by process claim. The claimed nanorod array appears to be 
substantially identical with the one made by Tian ei al. in view of Boyle et al., since the 
process of making is obvious over Tian et al. in view of Boyle et al. (MPEP 2113). 

Regarding claims 8 and 10, Tian et al. discloses the nutrient solution contains Zn 
nitrate and HMT (Column 1, lines 33-36). 

Regarding claim 9, Boyle et al. discloses oriented rods would be grown in zinc 
acetate and HMT (Column 2, lines 20-23). It is examiner's position that no citrate ion is 
present absence evidence to the contrary. 

Claims 2,5,7,11 and 1 3 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Tian et al. ("Biomimetic Arrays of Oriented helical ZnO nanorods and 
Columns", JACS, 2002, 124, 12954-12955) in view of Boyle et al. ("Novel low 
temperature solution deposition of perpendicularly oriented rods of ZnO: substrate 
effects and evidence of the importance counter-ions in the control of crystal growth", 
Chem. Commun, 2002, 80-81 ) and Ren et al. (US7294417). 

Regarding to claim 2, 1 1 and 13, Tian et al. teaches a method of forming a ZnO 
nanorod (array) by first depositing ZnO nanoparticles on substrate, then the substrate is 
placed in a solution containing zinc nitrate and sodium citrate to grow the ZnO nanorod 
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arrays at 95°C (Column 1, lines 27-36), which indicates the ZnO nanoparticles serve 
both as a buffer layer and a seed layer as claimed. 

Tian et al. does not disclose the substrates recited in the claims. 

Boyle et al. discloses nanophase ZnO would be grown on sapphire (Al 2 0 3 ) 
substrate (Column 1, lines 15-21). 

It would have been obvious to choose sapphire (Al 2 0 3 ) substrate for growing 
ZnO nanorod arrays from a finite number of identified substrates (it would have been 
"obvious to try" the specific substrate to grow ZnO nanorod array and obtain the 
predictable result). In addition, this type of substrate is well known in the art to grow 
ZnO nanorods and the skilled artisan would have clearly appreciated that one can 
employ conventional substrates according to the Tian et al. in view of Boyle et al. 
absence evidence of criticality. Finally, the substitution of one type of substrate for 
another that is known to be used for the same purpose is clearly within the scope of the 
skilled artisan. 

Tian et al. does not specifically teach the nutrient solution would contain zinc 
acetate as claimed instead of zinc nitrate. 

Boyle et al. discloses ZnO nanorods would be grown from zinc acetate. 

It would have been obvious to one of ordinary skill in the art to use zinc acetate in 
the process taught by Tian et al. since Boyle et al. teaches that the best result would be 
obtained from solution containing zinc acetate (Column 2, lines 20-23). 
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Tian et al. does not specifically teach the method would be used to synthesize a 
nanowall array. 

Ren et al. teaches methods to synthesize ZnO of varied nanostructure 
morphologies on a substrate, like nanowall and nanorod (Column 2, lines 24-32 and 52- 

i Deleted: nonrods 

59). It is examiner's position that nanowall and^ . ^ are obvious variances 
absence evidence to the contrary. One of ordinary skill in the art would have 
appreciated either form of ZnO nanostructure base on industrial needs and applicability. 

Regarding to claim 5, the combined references do not specifically teach the 
volume ratio of Zn acetate to sodium citrate is 10:1 to 1:10. 

Since sodium citrate could control the growth behavior of the crystal. Citrate ions 
could specifically adsorb (002) surface and force the crystal to grow into plates (Tian et 
al. column 1 , lines 8-1 3). It could have been obvious to one of ordinary skill in the art at 
the time the invention was made to change or modify the volume ratio between zinc 
acetate to sodium citrate, since it had been held that discovering an optimum value or a 
result effective variable involved only routine skill in the art. (MPEP 2144). 

Claim 7 is a product by process claim. The claimed nanowall array appears to be 
substantially identical with the one made by Tian ei al. in view of Boyle et al. and Ren et 
al., since the process of making is obvious over Tian et al. in view of Boyle et al. and 
Ren et al. (MPEP 21 13). 
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Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tian et 
al. ("Biomimetic Arrays of Oriented helical ZnO nanorods and Columns", JACS, 2002, 
124, 12954-12955) in view of Boyle et al. ("Novel low temperature solution deposition of 
perpendicularly oriented rods of ZnO: substrate effects and evidence of the importance 
counter-ions in the control of crystal growth", Chem. Commun, 2002, 80-81) and Ren et 
al. (US7294417) as applied to claim 2 above, and further in view of Pacholski et al. 

[Deleted: : 

("Self-Assembly of ZnO: From v \ to Nanorods", Angew. Chem. Int. Ed. 2002, 

41(7), 1188-1191). 

The combined reference does not specifically teach the reaction would be carried 
out without HMT. 

Pacholski et al. discloses oriented ZnO nanorods would be formed from zinc 
acetate without the presence of HMT (Experimental section). 

It would have been obvious to one of ordinary skill in the art to perform the 
process taught by Tian et al. in view of Boyle et al. and Ren et al. without adding HMT 
into the nutrient solution as disclosed by Pacholski et al. with reasonable expectation of 
success. One would be motivated to do so to increase economic efficiency. 

Response to Arguments 

Applicant's arguments filed January 21 st , 2009 have been fully considered but 
they are not persuasive. Applicant argues Tian et al. teaches the use of two nutrient 
solutions instead of one as claimed. The argument is not persuasive. 
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The first solution Tian et al. use, which contains Zn nitrate and HMT, is used to 
deposit ZnO nanoparticles on the substrate (Column 1, lines 27-31), and then ZnO 
nanorods are grown on it; that is, the ZnO nanoparticles serve both as buffer layer and 
a seed layer. That reads on the claimed step of "coating on a substrate ZnO 
nanoparticles serving both as a buffer layer and a seed layer". In another words, the first 
solution Tian et al. used is not a "nutrient solution", but a coating solution, the second 
solution Tian et al. used, which contains sodium nitrate, HMT and sodium citrate, is the 
only nutrient solution for the growth of ZnO nanorod. 

Applicant's remaining arguments have been considered but are moot in view of 
the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to REBECCA LEE whose telephone number is (571)270- 
5856. The examiner can normally be reached on Monday-Friday 8:00 am - 5:00 pm 
EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, JOHN SHEEHAN can be reached on (571)272-1249. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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